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Copy number variations (CNVs) recently found are a new generation of genetic 
markers, containing enormous information desired to explore and mine, but with 
status quo that there is few simple and practical detection method with high resolution; 
Chromosomal aneuploidy is a most important class of target-disease in clinical 
genetic diagnosis. It has high incidence with severe symptom, no effective treatment 
and few fast, accurate, and convenient diagnosis method. The paper aims to develop a 
novel CNVs detection technology, and to take chromosomal aneuploidy as object for 
systematic study.  
In chapter one, the discovery and the development of related research of CNVs, 
existing detection methods and their respective advantages and disadvantages were 
reviewed. We also have summarized relevant background of chromosomal aneuploidy, 
its traditional diagnosis methods and novel molecular diagnosis techniques and their 
respective advantages and disadvantages. Finally, we proposed a novel copy number 
detection technology (ligation detection reaction-based real-time quantitative PCR, 
LDR-qPCR) and select chromosomal aneuploidy as study object.  
In chapter two, principle and design of LDR-qPCR, deep analysis of experimental 
strategy and design principle were firstly introduced. Then we designed a multiplex 
system based on LDR-qPCR for common chromosomal aneuploidy detection. Finally, 
several conditions were optimized for achieving optimal detection system, and the 
influence of some key factors on stability and resolution of the system were 
examined.  
In chapter three, we successfully detected all clinical samples for two tests, a 
case-control study and a double-blind test, which suggests our assay present high 
clinical sensitivity and specificity and may provide an alternative for clinical 















Herein we developed a novel detection method, namely ligation detection 
reaction-based real-time quantitative PCR, for CNVs analysis, and designed a 
detection system for accurate molecular diagnosis of common chromosomal 
aneuploidy as a representative application. Clinical evaluation result showed 
LDR-qPCR is a fast, accurate, simple and practical technique, thus it would be 
expected to offer extensive application in CNVs detection and clinical chromosomal 
aneuplody diagnosis field.  
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(Short tandem repeats，STRs)，单核苷酸多态性(Single nucleotide polymorphisms，
SNPs)，以及小片段的插入、缺失、重复、倒位、易位等。短串联重复序列又称
为微卫星 DNA，其特征是重复单位为 2-6bp，重复次数 10~60 多次，400bp 以下
的基因片段。主要是在 DNA 复制过程中滑动，或复制和修复时滑动链与互补链
碱基错配，导致一个或几个重复单位的缺失或插入产生的。单核苷酸多态性主要
是指在基因组水平上由单个核苷酸的变异所引起的 DNA 序列多态性。SNPs 在
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随着 DNA 芯片技术的逐步发展， 近一些研究发现，在人类和其他哺乳动
物中，许多 DNA 片段(长度从 kb 到 Mb)都存在亚微观范围内的拷贝数变化(3)，
这些基因组 DNA 中大于 1kb 的片段发生缺失或者重复的现象称为拷贝数变异
(Copy number variations ， CNVs) 或 拷 贝 数 多 态 性 (Copy number 
polymorphisms,CNPs)。Redon 等将一个 lkb 或更长的、与参照基因组不同的拷贝
数的 DNA 片段定义为一个 CNV(4)。保守估计至少 10%的人类基因组序列存在
这样的现象(5,6)。 
尽管已发现的人类基因组中 CNVs 的个数远远低于 SNPs 的个数，但是，它
们覆盖的基因组长度至少达到 150Mb，这是目前任何一种遗传物质都无法比拟
的。在此之前，一般认为 SNPs 是 普遍 重要的遗传标记。但研究证实 CNVs
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